Optimal use of existing transportation facilities has become a major priority in congested urban areas. Providing real-time invehicle traffic information to drivers is one possibility of achieving this goal. This paper documents an initial attempt to ascertain the potential benefits of a real-time in-vehicle traffic information system under recurring and non-recurring congestion conditions. An actual real-life network in the Santa Monica freeway corridor in Los Angeles, California was simulated via the FREQ8PC1 and TRANSYT-7F2 simulation models. Travel times for both the freeway links and surface street links from these models were transformed to a network model developed entitled PATHNET. PATHNET was utilized to determine the travel times for the "shortest path" between any origin and destination point in the network or for any other path in the network so desired. The shortest path is assumed to be the perfect information path. Other paths considered were freeway-biased paths, arterial-biased paths, and user-defined paths (these were obtained from a user survey conducted in the Santa Monica freeway corridor). Comparisons between the "shortest path" travel time and the travel times of the other paths were made for a set of four origin points and three destination points (selected on the basis of the survey). Under the recurring, non-incident congestion scenario, the travel time savings when utilizing the "shortest path" were generally negligible (less than three minutes for a 20-25 minute trip) while under the nonrecurring, incident congestion scenario (where the incident was created on the freeway and assuming that a small percentage of drivers divert to the surface streets), travel time savings were found to be significant (greater than three minutes for a particular trip).
Introduction
There is a substantial wastage of time and other resources (e.g fuel) because of excessive delay at intersections and congestion on the freeways. However, there has not been a large research effort (in Jefferey's costibenefit analysis indicated that the system is feasible. It is important not to forget that all of the above estimates were made for a traffic system under recurring traffic congestion conditions, i.e traffic congestion is not caused by an incident. There was no work related to the estimation of benefits under non-recurring traffic congestion conditions. Also, previous international estimates of benefits were related to the network in question, in other words they were network specific, and these estimates or magnitudes do not necessarily apply to the network system in the U.S. per se.
Based on these observations, a research study is being conducted at the Institute of Transportation Studies (ITS) as part of the Program On Advanced Technology for the Highway or PATH about the potential benefits of in-vehicle information systems. The purpose of this paper is to discuss current findings and results of the research7 which are the estimation of the potential benefits that could be accrued by an in-vehicle information system that is able to provide real time traffic information in an actual network to the driver under incident and non-incident traffic conditions. A real time traffic information system is one that would have the capability of providing information about travel time on the shortest route and any other route between each origin and destination pair in the network.
Study Approach
The decision was made to simulate a reallife network as opposed to constructing a hypothetical network. The real-life network chosen was a portion of the SMART corridor in Los Angeles, California which included the Santa Monica freeway and three parallel surface streets.
The SMART corridor is composed of the Santa Monica freeway and the surrounding streets. The SMART corridor represents a "typical" corridor for the purpose of this study. Advantages in choosing the SMART corridor are one, the SMART corridor has been the focus of CALTRANS' and LADOT's current and future traffic improvement projects and two, the SMART corridor is the candidate corridor for the future PATHFINDER experiment.
The spatial limits of the study extends from the San Diego freeway (1-405) on the west end to the Harbor freeway (1-110) on the east end, approximately ten miles. The north and the south limits would extend from Adams Boulevard on the south end to Venice Boulevard on the north end, approximately two miles7. Eighty signalized intersections where included in the network. The simulation period starts at 6:OO a.m. and ends at 1O:OO a.m.
An important assumption being made in this study is that an incident on the freeway system will not affect travel times on the arterial system because it is assumed that the percentage of vehicles diverting to the surface street system is small.
There will be two sets of costs: the incident and the non-incident costs. In the non-incident case travel time savings could be calculated based on the comparison of travel time between a certain 0-D pair, using different routes, and the travel time of the shortest route for the same 0-D pair. In the incident case it is assumed that travel time on the surface streets will not change, s o the same travel time on the surface street links will be used as in the non-incident case, but the freeway links will have their link travel time changed (and that is only in the direction where the incident is introduced, e. g eastbound). With revised freeway link costs for the incident case, travel costs will be calculated as in the non-incident case.
The main purpose of the network model was to import output from FREQ8PC and TRANSYT-'IF (travel times on network links) and use that output as an input to a network database in order to find the shortest path travel time for any origin-destination pair in the network as well as travel time for user specified routes between any origin and any destination in the network. A computer program called PATHNET, written in Macintosh Fortran, was used to find minimum cost routes through the corridor using Dijkstra's a 1 gor i t hm8.
User Route Survey A survey was conducted to determine typical routes used by actual commuters in the corridor. The survey was designed to identify drivers who use the Santa Monica Freeway Corridor, determine their primary route to work, and what route, if any, was used when diversion took place due to traffic congestion or some other reason.
Due to the pre-selection criteria used to select interviewees for this survey, the results should not be interpreted as a random sample of commuters. The main conclusion to be drawn from the responses to the survey is that the preferred route for these drivers is to enter and leave the corridor on the freeway. This is reasonable, as one would normally assumed that, in addition to the slower speeds and increased delay, some sort of penalty is associated with leaving the freeway.
Route Costs
PATHNET was used to compute the cost of several different routes for a combination of four origin intersections and three destination intersections in the corridor. These different routes are described by the following three terms: "Short e s t -pa t h " " F re e w a y -b i as e d " " Art er i a 1 -b i as e d " . . .
The "shortest-path'' route is that route specified by the Dijkstra minimum cost algorithm.
This route represents the least travel time route through the corridor based on the given set of link costs for that time slice.
The "freeway-biased'' route is a route designed to reflect the behavior of the majority of corridor users. Aa noted in the section covering results of the survey of corridor users, in the absence of travel time information, most drivers tend to strike out from their origin to the nearest freeway entrance, then stay on the freeway until close to their destination, and then exit the freeway and travel to the final destination.
The difference between the freeway-biased and minimum-cost routes, therefore, represents the time savings that might be available to a driver who has "perfect"
1
-T information about travel times in the rest. of the corridor.
The "arterial-biased" route is found by tabulating costs along an arterial parallel to the freeway, without venturing onto the freeway itself.
Since the corridor under study was fairly narrow, when applicable,each of three arterial-dominated routes were tabulated for each origin-destination pair: one each for travel primarily on Adams, Washington, and Venice Avenues.
The origin and destination points for the routes were chosen to reflect driver preferences revealed in the survey of corridor users.
Since the survey was designed to capture drivers who use the whole length of the corridor, the origin and destination points were chosen close to the ends of the corridor.
Summary of Assessment of Potential Benefits
This section discusses the assessment of potential benefits found in this study of an in-vehicle information system providing "perfect" real-time traffic information to the driver under non-incident and incident scenarios. Under the recurring, non-incident congestion scenario, the travel time savings when utilizing the "shortest path" were generally negligible (less than three minutes for a 20-25 minute trip) when compared to the least travel time of the other paths (usually the freeway-biased path).
Under the non-recurring, incident congestion scenario (where the incident was created on the freeway), travel time savings were found to be significant (greater than three minutes for a particular trip), when comparing the "shortest path" to the least travel time of the other paths (usually the freeway-biased path) during certain times in the study period (the entire study period extended from 6:OO a.m to 1O:OO a.m). The greatest travel time savings occur during the time slices following the introduction of the freeway incident, from 6:45 to 7:15 a.m, with a maximum savings of 10 minutes for a 30 minute trip.
The results of this study are specific to the corridor under investigation and other limitations and constraints, e.g time of the study and the 12 0-D pairs selected and the routing strategy used.
A key assumption in this study was that an incident on the freeway system does not affect travel times on the surface street system because the percentage of vehicles diverting to the surface street system is small.
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